Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



AD 



(1 1 publication number : 2001-239943 
(43)Date of publication of application : 04.09.2001 



(5 Dint CI. 



B62D 1/10 
F16F 15/02 



(21 Application number : 2000-053356 
(22)Date of filing : 29.02.2000 



(71) Applicant : 

(72) Inventor : 



HONDA MOTOR CO LTD 
TOKAI RUBBER IND LTD 

OKAMURA KENGO 
SUNAMI KEIICHI 
NIRE TORU 
MIZACHI KAZUTO 
KATO RENTARO 
HASEGAWA KOICHI 



(54) VIBRATION DAMPER OF STEERING WHEEL 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a vibration damper of a steering wheel 
capable of easily reducing a dispersion in mass production and capable of 
effectively damping steering vibration by a weight of relatively small mass. 
SOLUTION: This vibration damper of the steering wheel is composed of a 
housing 1 1 being a cylindrical body formed of a rigid material by having an inside 
space and being fixed to the steering wheel 1 by setting the axis almost parallel 
to a steering shaft, an elastic body 30 nonadhesively inserted into the inside 
space of the housing 1 1 by having clearance in the vibrating direction of the 
housing 11, and the weight 20 integrally supported by the elastic body 30 so as 
not to touch the housing 1 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The damping device of the steering wheel characterized by to consist of housing which is the barrel which has a 
building envelope and was formed from rigid material, and is fixed to a steering wheel by setting a steering shaft as the axis at 
abbreviation parallel, an elastic body which has a crevice in the aforementioned building envelope of this housing to the 
oscillating direction of the aforementioned housing, and were inserted in it by un-pasting up, and a weight which were supported 
by the aforementioned elastic body at one so that the aforementioned housing may not touch. 

[Claim 2] The damping device of the steering wheel according to claim 1 characterized by preparing two or more aforementioned 
weights. 

[Claim 3] The damping device of the steering wheel according to claim 1 characterized by preparing two or more elastic bodies 
which support the aforementioned weight to one. 

[Claim 4] The damping device of a steering wheel given [ one from the claim 1 characterized by forming a tuned damper with the 
aforementioned elastic body and the aforementioned weight to a claim 3 of ] in a term. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the damping device which reduces the steering vibration 

at the time of a run and an idling. 

[0002] 

[Description of the Prior Art] As this kind of a damping device, the example (JP.8-1 27347.A) which applied the tuned damper to 
the steering wheel is known. This tends to reduce vibration of a steering wheel by the resonance system which uses a wrap 
rubber elasticity object as a spring for a weight and this weight. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the spring constant of an elastic body and the oscillation frequency 
damped with the weight of a weight are specified to some extent, management of mass-production dispersion of this resonance 
frequency is not easy for a tuned damper. 

[0004] Moreover, when it was reducing vibration of the steering wheel of vehicles sufficiently effectively, the weight of 
comparatively big mass was required and it was difficult to actually apply to a steering wheel. 

[0005] this invention was made in view of this point, and the place made into the purpose is in the point of offering the damping 
device of the steering wheel which can reduce mass-production dispersion easily and can decrease steering vibration effectively 
with the weight of comparatively small mass. 

[Means for Solving the Problem and its Function and Effect] Housing which is the barrel which this invention has a building 
envelope and was formed from rigid material, and is fixed to a steering wheel by setting a steering shaft as the axis at 
abbreviation parallel in order to attain the above-mentioned purpose, It considered as the damping device of the steering wheel 
which consisted of an elastic body which has a crevice in the aforementioned building envelope of this housing to the oscillating 
direction of the aforementioned housing, and was inserted in it by un-pasting up, and a weight supported by the aforementioned 
elastic body at one so that the aforementioned housing could not be touched. 

[0006] According to the structure where housing is fixed to a steering wheel by setting a steering shaft as the axis of a barrel at 
abbreviation parallel, have a crevice to the oscillating direction of housing in the building envelope of this housing, and an elastic 
body is inserted by un-pasting up Since an elastic body contacts the inside of housing to vibration of a direction perpendicular 
to the steering shaft of a steering wheel and attenuation nature is obtained based on sliding friction in that case, and the energy 
loss by collision, it vibrates also to two or more resonance from which frequency differs. 

[0007] Therefore, while a strict setup of resonance frequency is unnecessary like a tuned damper and being able to reduce 
mass-production dispersion, it vibrates effectively with the weight of comparatively small mass. 

[0008] Invention according to claim 2 is characterized by preparing two or more aforementioned weights in the damping device 
of a steering wheel according to claim 1. 

[0009] Even if the mass of the whole weight has a the same weight as compared with one thing, while decreasing vibration more, 
the flexibility of the arrangement layout of a weight improves. 

[0010] Invention according to claim 3 is characterized by preparing two or more elastic bodies which support the aforementioned 
weight to one in the damping device of a steering wheel according to claim 1. 

[001 1] Each of the elastic body which supports a weight to one is small, and the flexibility of an arrangement layout and the 
configuration of housing is high. 

[0012] Invention according to claim 4 is characterized by forming a tuned damper with the aforementioned elastic body and the 
aforementioned weight in the damping device of a steering wheel given [ one from a claim 1 to a claim 3 of ] in a term. 
[0013] It vibrates in general to two or more resonance from which frequency differs. 
[0014] 

[Embodiments of the Invention] The gestalt of the 1 operation which relates to this invention below is explained based on 
drawin g 1 or drawin g 6 . Drawin g 1 is drawing which looked at the steering wheel 1 of vehicles from the transverse plane, and 
shows the arrangement state of this damping device 10 attached in the steering wheel 1. 

[0015] The housing 1 1 which made the long abbreviation ellipse right and left by the front view of a damping device 10 in the 
center of abbreviation of a steering wheel 1 is being fixed to the steering boss plate 2. In drawin g 1 , a steering wheel 1 is seen 
at the front, and in the state of rectilinear propagation, let a longitudinal direction into Y shaft orientations, and let Z shaft 
orientations and a direction (steering shaft orientations) perpendicular to space be X shaft orientations for the vertical direction. 

[0016] A damping device 10 is shown in drawin g 2 and drawing 3 . The barrel 12 which carried out the shape of an abbreviation 
ellipse by front view which housing 1 1 was formed by rigid material, and makes an axis parallel, allots it to right and left (Y shaft 
orientations), and joined two cylinders, It consists of a bottom wall 13 which plugs up one opening of the pillar-like building 
envelopes 12a and 12a of two right and left of a barrel 12 to one, and plate-like covering device material 14 which is put on the 
other-end side of a barrel and blockades opening of another side of the pillar-like building envelopes 12a and 12a. 
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[001 7] From the right-and-left edge corner of the barrel 1 2 of housing 1 1 , the brackets 1 5 and 1 5 of a right-and-left couple are 
carrying out the said direction (Z shaft orientations) extension, and the mounting holes 15a and 15a for fixing with a bolt to each 
brackets 15 and 15 at the steering boss plate 2 are drilled. 

[0018] That to which the elastic body 30 covered the weight 20 which is a pillar object is inserted in the pillar-like building 
envelopes 12a and 12a of two right and left of this housing 11, respectively. The elastic body 30 has covered the peripheral face 
and ends side of a weight 20 of a pillar object except for central [ a part of ]. and weight 20 the very thing does not touch a 
barrel 12 directly. Crevice d ts formed between the inner skin of pillar-like building envelope 12a, and the peripheral face of an 
elastic body 30. 

[0019] Although a weight 20 is a product made of steel, what have not only steel but density high as a material various can be 
considered. The elastic body 30 may have the shape of toothing, although it is formed from the elastic foam which made rubber 
a resin, or this the prmc.pal component, high-specific-gravity rubber etc. is suitable and the front face has a smooth flat surface 
or a smooth curved surface. 

[0020] This damping device 10 is attached in a steering wheel 1 with the posture shown in drawin g 1 . The elastic body 30 
inserted in two p.llar-like building envelopes 12a and 12a of the housing 11 fixed to the steering boss plate 2 has Crevice d in a 
direction parallel to YZ flat surface, i.e., the oscillating direction perpendicular to a steering shaft (X-axis) 
[0021] The ** type view of the above steering wheel 1 and the structure of the vibration system of a damping device 10 is 
shown in d^awing^ . the sources of vibration A, such as a body frame, — oscillating transfer — in the principal-vibration system 
in which the steering wheel 1 which is a member is attached, this damping device 10 is formed in the steering wheel 1 as a 
seiche system 

[0022] The housing 1 1 of a seiche system fixes to the steering wheel 1 (mass M) of a principal-vibration system at one and the 
crevice d between the wrap elastic bodies 30 has it in the oscillating direction shown by the arrow by drawin g 4 in housing 1 1 
and a weight 20 (mass m) in a seiche system. 

[0023] Therefore, the damper (an impact damper is called below) with which this damping device 10 has Crevice d in the 
oscillating direction in building envelope 12a of housing 1 1, and the elastic body 30 was inserted by un-pasting up and the tuned 
damper which laid the weight 20 of mass m under the interior of an elastic body 30 live together. 

[0024] Drawing which modeled the principal-vibration system and the impact damper is shown in (1) of drawin g 5 and drawing 
which modeled the principal-vibration system and the tuned damper is shown in (2) of drawin g 5 . 

[0025] With reference to (1) of drawjng_5 . the elastic body 30 inserted by consisting moves Crevice d to building envelope 12a 
relatively to housing 1 1 in an impact damper to vibration of the housing 1 1 of a steering wheel 1 and one, and it collides with the 
inner skin of building envelope 12a. 

[0026] The damping effect of vibration is acquired based on sliding friction at the time of this elastic body 30 colliding with the 
inner skin of building envelope 12a, and the energy loss by collision. Drawing^ shows the oscillating transfer characteristics of 
this steering wheel 1 . 

[0027] Oscillating transfer characteristics in case dashed line ** is not equipped with a damping device in drawin g 6 are shown 
rnoooi 6 n> Pe u ? . covered the RF field and was projected in much resonance frequency from the low frequency field appears' 
L0028J Dashed-lme ** shows the oscillating transfer characteristics at the time of having the above-mentioned impact damper 
rl, n i T r JeCt P6ak ' eVel tW ° ° r m ° re resonance frequency is stopped in general low as compared with dashed line ** 
L0029J This is because vibration declines based on sliding friction of an elastic body 30, and the energy loss by collision and 
projected peak level prevention ****** in two or more resonance frequency with the comparatively small mass m is obtained 
and it is suitable for damping of a steering wheel 1. Thus, since a RF field is covered and a peak level is stopped in much 
resonance frequency from a low frequency field, mass-production dispersion can be reduced easily. 

[0030] This impact damper can do the periodic-damping effect so to vibration of all the directions of YZ flat surfaces such as a 
longitudinal direction of a steering wheel 1, and the vertical direction, (direction perpendicular to a steering shaft) 
[0031] Since an impact damper reduces two or more resonance peak levels based on sliding friction and the energy loss by 
collision, temperature effects are hardly received and the damping effect does not fall with temperature 

[0032] In addition, especially the impact damper is reducing the resonance peak level greatly to the RF side, as shown in drawing 
§ . This v,brates. so that the collision speed of the elastic body 30 to the inner skin of housing 1 1 is quick, since an impact 
damper is based on sliding friction and the energy loss by collision. 

[0033] Compared with this, the resonance peak level per 80Hz of low frequency is not reduced. Then, in addition to this impact 
damper, this damping device 10 is equipped with the tuned damper. 

[0034] As shown in (2) of drawing_5 , the weight 20 of mass m is connected through a steering wheel 1, the housing 1 1 of one 
and the elastic body 30 of spring constant k, and the tuned damper is constituted. 

[0035] Especially spring constant k of the mass m of a weight 20 and an elastic body 30 vibrates in about 80Hz of a low 
frequency field. That is, it sets up so that the resonant frequency of a seiche system may be in agreement with the resonant 
frequency of a principal-vibration system. 

[0036] Then, in the oscillating transfer characteristics shown by dashed-line ** obtained by the aforementioned impact damper 
with reference to dj^wing^ . what projected especially by per 80Hz and suited the high resonance peak level is sharply reduced 
rnn^i tu ** Sh ° WS ' lt ' S the SamC property as bein S shown in dashed-line ** almost without a change about other frequency' 
L0037J Thus, resonance can be reduced by the tuned damper about the frequency which wants to plan the frequency or still 
much more periodic damping which shows a still higher resonance peak level after attenuating vibration to two or more 
resonance with an impact damper. 

[0038] This damping device 10 is structure which inserts the wrap elastic body 30 in two building envelopes 12a and 12a of the 
two-piece housing 1 1 for a weight 20, respectively, and its flexibility of the layout of arrangement of a weight and the 
configuration of housing is high while it decreases vibration more, even if the mass of the whole weight has a the same weight as 
compared with one thing. 

[0039] The case ( drawjngj (1)) where two weights ml and m2 covered by drawin g 7 in the building envelope of Housing h at 
elastic bodies dl and d2 are inserted, and the case ( drawing^ (2)) where one weight m3 covered by the building envelope of the 
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same housing h at the elastic body d3 is inserted are illustrated typically. 

[0040] As vibration of the same direction of an arrow as Housing h is added in both **** and it is shown in drawing 7 , supposing 
weights ml, m2 t and m3 move As opposed to a weight m3 touching the inside of Housing h by one place or two places through 
the one-piece elastic body d3 in the case of one weight m3 (drawing 7 (2)) In the case of two weights ml and m2 ( drawin g 7 
(1)), two weights ml and m2 will touch the inside of Housing h by one place or two places through elastic bodies dl and d2, 
respectively, the oscillation modes differ and the damping effect of vibration is excellent compared with the case where it is one 
weight m3. 

[0041] An elastic body can raise the damping effect of the vibration by two or more weights as for a method of a wrap, and the 
flexibility of an arrangement layout. You may make it the damping device which the wrap elastic body consisted the weight in the 
building envelope of housing, furthermore consisted the crevice in the oscillating direction, and was inserted in un-pasting up 
arrange in two or more steering wheels. 

[0042] Next, the ** type view is shown and explained to dr awin g 8 about the damping device 50 concerning the gestalt of 
another operation, there is no cylinder-like housing 51 — the weight 54 which was alike and was supported by the elastic bodies 
52 and 53 and these elastic bodies 52 and 53 of a couple is inserted 

[0043] The nose of cam of the supporters 52a and 53a which extended from the field where both the elastic bodies 52 and 53 
that made nothing the shape of a pillar of an outer diameter [ a little ] smaller than the cylinder bore of housing 51 of the couple 
in housing 51, made the medial axis the same axle, and were arranged counter is printed on the central weight 54, and fixing 
support of the weight 54 is carried out by the elastic bodies 52 and 53 of both sides at one. 

[0044] Since the weight 54 is carrying out the shape of a pillar of an outer diameter further smaller than the outer diameter of 
elastic bodies 52 and 53 and elastic bodies 52 and 53 and the medial axis are made into the same axle, if inserted into housing 
51, a weight 54 will not touch housing 51 and an elastic support will be carried out to the elastic bodies 52 and 53 of both sides. 
[0045] In addition, space is secured to the grade which cannot touch housing 51 even if the weight 54 by which the elastic 
support was carried out displaces relatively to elastic bodies 52 and 53 between the inside of housing 51, and the weight 54. 
[0046] This damping device 50 is fixed to a steering wheel with the posture which set the steering shaft as the axis of the 
cylinder-like housing 51 to parallel. Then, the oscillating direction perpendicular to the steering shaft of a steering wheel is a 
direction shown in drawin g 8 by the arrow, and while constituting the impact damper with which it has a crevice in this oscillating 
direction to the interior of housing 51, and elastic bodies 52 and 53 were inserted by un-pasting up, the weight 54 constitutes 
the tuned damper in which the elastic support was carried out by elastic bodies 52 and 53. 

[0047] Therefore, an impact damper carries out periodic damping to two or more resonance, the resonance peak level of a large 
number in the abbreviation perimeter wave number field ranging from the low frequency to a RF can be reduced, and mass- 
production dispersion can be reduced because a tuned damper carries out periodic damping about the resonance which has not 
been decreased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the front view of the steering wheel furnished with the damping device concerning the gestalt of 1 operation of 
this invention. 

[ Drawin g 2] It is the front view of this damping device. 

[ Drawin g 3] It is the cross section cut along with the III — III line in drawin g 2 . 

[Drawin g 4] It is the ** type view of the structure which equipped the steering wheel with this damping device. 
[ Drawin g 5] It is drawing which modeled a principal-vibration system and damper structure. 
[ Drawin g 6] It is drawing having shown oscillating transfer characteristics. 

[ Drawin g 7] It is a ** type view for explaining the difference in the vibration system by the number of weights. 
[Drawin g 8] It is the ** type view of the damping device concerning the gestalt of another operation. 
[Description of Notations] 

1 [ — A damping device, 11/ — Housing, 12 / — A barrel, 13 / — A bottom wall, 14 / — Covering device material, 15 / — A 
bracket, 20 / — A weight, 30 / — An elastic body, 50 / — A damping device, 51 / — 52 Housing, 53 / — An elastic body, 54 / 
— Weight. ] — A steering wheel, 2 — A steering boss plate, 10 
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[ Drawin g 8] 
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